REMARKS 



Summary of the Office Action 

Claims 1-82 and 84-92 are pending in the present 
reissue application. 

The Examiner has allowed claims 1-81. 

Claims 82, 84 and 85 have been rejected under 35 
U-S.C. § 103 as being unpatentable over "UC3842 Provides Low- 
Cost Current-Mode Control", SGS Power Supply Application 
Manual, July 1985 (hereinafter "the UC3842 reference") in view 
of 

(1) "Lambda Switching Regulators LSH 6355P 5 
AMP DC-to-DC Microconverter" Datasheet, 
Lambda Semiconductors Databook, Vol. 1, 
1988 (hereinafter "the LSH 6355P 
reference" ) ; 

(2) "Lambda Switching Regulators LSH 6335P 3 
AMP DC-to-DC Microconverter", Lambda 
Semiconductors Databook, Vol. 1, 1988 
(hereinafter "the LSH 6335P reference"); 

(3) U.S. Patent No. 4,543,522 to Moreau, 
issued on September 24, 1985 (hereinafter 
"Moreau" ) ; and 



2 



(4) U.S. Patent No. 4,680,530 to Mashino, 
issued on July 14, 1987 (hereinafter 
"Mashino" ) . 

Claims 86-92 have been rejected under 35 U.S.C. § 103 
as being unpatentable over the UC3 842 reference in view of 

(1) "Types RC4193M, RC4193I, RC4193C Micropower 
Switching Regulator" Datasheet, Texas Instruments, 
December 1982 (hereinafter "the RC4193 
reference"); and 

(2) "Type TL496C 9-Volt Power-Supply Controller" 
Datasheet, Texas Instruments, August 1978 (Revised 
December 1982) (hereinafter "the TL496C 
reference" ) . 

Applicant's Response 

Claim 82 

The Examiner has rejected claim 82 over the UC3842 
reference in view of the LSH 6335P reference, the LSH 6355P 
reference, Moreau and Mashino on the grounds that it would have 
been obvious to reduce the number of terminals required by the 
UC3842 device by deleting the reference, time constant and 
current sense terminals. Applicant respectfully traverses this 
rejection for the following reasons. 

First, the Examiner's proposed modifications to the 
UC3842 device would render the UC3842 unsatisfactory for its 
intended purpose. Hence, applicant submits that it would not 
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be obvious to eliminate the reference, time constant and 
current sense terminals from the UC3842 device. 

The Manual of Patent Examination Procedures 
(hereinafter "the MPEP" ) states that " [i] f [a] proposed 
modification would render the prior art invention being 
modified unsatisfactory for its intended purpose, then there is 
no suggestion or motivation to make the proposed modification." 
MPEP § 2143.01. The UC3842 reference describes using one or 
more of the reference, time constant and current sense 
terminals of the UC3842 device to 

(1) achieve very precise duty cycle limiting 
(the UC3842 reference, pages 74 and 80 
and FIG. 7b) ; 

(2) synchronize the UC3842 oscillator to an 
external clock (the UC3842 reference, 
page 74 and FIG. 8) ; 

(3) implement transformer- coupled current 
sensing to "reduce power dissipation 
[through a current sense resistor] , 
reduce errors caused by the base current, 
and provide level shifting to eliminate 
the restraint of ground- referenced 
sensing" (the UC3842 reference, page 76 
and FIG. 13) ; and 

(4) provide slope compensation to prevent 
subharmonic oscillation and improve noise 
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immunity (the UC3842 reference, pages 78- 
80 and FIGS. 20a-b and 21) . 

If one were to eliminate the reference, time constant and 
current sense terminals of the UC3 842 device as proposed by the 
Examiner, the UC3842 would become unsatisfactory for the 
intended purposes described in the UC3842 reference. 
Accordingly, pursuant to § 2143.01 of the MPEP, there is no 
suggestion or motivation to make the modifications proposed by 
the Examiner. 

None of the remaining references cited against claim 
82 (i.e., the LSH 6335P reference, the LSH 6355P reference, 
Moreau and Mashino) provides any motivation or suggestion to 
eliminate the reference, time constant and current sense 
terminals from the UC3842 device. The LSH 6335P and LSH 6355P 
references are for implementing voltage-mode switching voltage 
regulators. They are not for implementing current -mode 
switching voltage regulators. Current-mode switching voltage 
regulators control a switching pulse in a different way than 
voltage-mode switching regulators. See, e.g., the UC3842 
reference at pp. 71-72, in which the current-mode scheme is 
contrasted to "conventional schemes in which the error signal 
directly controls pulse width without regard to inductor 
current." Current -mode provides performance advantages and has 
different frequency response characteristics. Id. See also the 
specification of the present reissue application at page 1, 
lines 39-45. Current-mode also requires additional circuitry, 
such as an inductor current sensing circuit, circuitry for 
providing the current sense signal as feedback, and a 
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comparator for comparing the inductor current sense feedback to 
an error signal from an error amplifier. The UC3 842 has 
numerous terminals for accessing and completing this circuitry. 
The LSH 6335P and LSH 6335P do not teach that a current-mode 
voltage regulator circuit can be designed otherwise. Thus, the 
fact that the LSH 6335P and LSH 6355P voltage-mode devices have 
five terminals provides no suggestion that the UC3 842 current - 
mode device can be modified to achieve the claimed invention. 

Moreau and Mashino also do not describe current -mode 
switching voltage regulators. Rather, those patents describe 
other types of voltage regulators which lack circuitry for 
implementing a current -mode regulator. These references do not 
suggest that the UC3 842 current -mode device can be modified to 
achieve the claimed invention, i.e., an integrated circuit for 
implementing a current -mode regulator that includes all of the 
circuitry recited by claim 82 in an integrated circuit having 
at most five terminals. 

It is only with impermissible hindsight based on the 
disclosure of the present application that one might find a 
suggestion to design an integrated circuit for implementing a 
current -mode switching voltage regulator having at most five 
terminals. The art simply does not provide this suggestion. 

Second, the UC3842 does not disclose other features 
of the claimed invention. Contrary to the statements made by 
the Examiner in the Office Action, the UC3842 reference does 
not describe an integrated circuit for implementing a current - 
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mode switching voltage regulator circuit comprising the 
following elements that are required by claim 82 : 

(1) an integral power switching transistor; 

(2) an integral resistive element coupled in 
series with the collector-emitter circuit 
of the switching transistor; and 

(3) an amplifier coupled to the resistive 
element for generating a current sense 
signal indicative of the current 
conducted by the switching transistor 
that is provided to a means for comparing 
that signal to an error signal to provide 
variable duty cycle control (this is the 
basic current -mode control scheme 
discussed above) . 

The Examiner cites to FIG. 1 of the UC3842 reference 
as showing an integral power transistor. However, FIG. 1 of 
the UC3 842 reference does not indicate that the power 
transistor is integral to an integrated circuit switching 
regulator. Indeed, the UC3842 reference indicates that the 
UC3842 device drives external power transistors. See, e.g., 
pages 71, 73, 75-77 and FIGS. 6, 12, 13, 15-17, 24. Moreover, 
it is unclear to applicant if the Examiner is citing to FIG. 1 
of the UC3842 reference as showing an integral resistive 
element similar to that recited in claim 82. If so, applicant 
submits that the UC3842 reference indicates that the sense 
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resistor shown in FIG. 1 is disposed external to the UC3842 
device. See, e.g., pages 75-76 and FIGS. 12-13, 



Applicant previously demonstrated that the absence of 
these internal features from the UC3842 is significant because 
there is nothing in the art to suggest incorporating these 
features into a five terminal integrated circuit for 
implementing a current -mode switching regulator. Indeed, the 
art teaches away from attempting such a design. Applicant 
refers the Examiner to the discussion at pages 14-15 of 
Applicant's March 9, 1995 Response to Examiner's Action. A 
copy of the March 9, 1995 Response is attached hereto in 
Appendix A for the Examiner's convenience and is incorporated 
herein in its entirety. 

Furthermore, Moreau and Mashino do not disclose at 
least features (2) and (3) above, and the LSH 6335P and LSH 
6355P references do not disclose at least feature (3) above. 
Since none of the references teach all the above-described 
features, either alone or in combination, applicant 
respectfully submits that claim 82 is patentable thereover. 

Claims 84 and 85 

Because claims 84 and 85 depend on independent claim 
82, claims 84 and 85 are patentable at least for the same 
reasons provided above . 
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Claim 86 



The Examiner has rejected claim 86 over the UC3842 
reference in view of the RC4193 and TL496C references on the 
grounds that the UC3842 reference discloses all the features 
recited by the present claim except for a shutdown state, which 
the Examiner alleges is disclosed by the RC4193 and TL496C 
references. Applicant respectfully traverses this rejection 
for the following reasons. 

First, claim 86 of the present reissue application is 
patentable over the UC3842, RC4193 and TL496C references 
because none of the references disclose an integrated circuit 
having 

(1) a shutdown circuit that deactivates the 
reference circuit ; and 

(2) a driver circuit coupled to provide a 
base drive current to the switching 
transistor, the driver circuit responsive 
at least in part to the error signal for 
causing the base drive current provided 
to the switching transistor to vary. 

An exemplary embodiment of the claimed variable driver circuit 
is disclosed by commonly-assigned, commonly- invented U.S. 
Patent No. 4,755,741, which the present reissue application 
specifically incorporates by reference. This patented feature 
of the presently claimed invention increases the efficiency of 
operation of the switching transistor, as opposed to typical 
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switching regulators, which provide constant base drive current 
to the switching transistor. Because none of the references, 
either alone or in combination, describe the features itemized 
above, applicant submits that claim 86 is patentable thereover. 

Second, contrary to the statements made by the 
Examiner in the Office Action, the UC3842 reference does not 
describe an integrated circuit for implementing a current-mode 
switching voltage regulator circuit comprising the following 
features that are required by claim 86: 

(1) an integral power switching transistor 
structure; 

(2) an integral resistive element coupled in 
series with the current path in the 
switching transistor structure; and 

(3) an amplifier coupled to the resistive 
element for generating a current sense 
signal indicative of the current 
conducted by the switching transistor 
that is provided to a circuit for 
comparing that signal to an error signal 
to provide variable duty cycle control. 

The two remaining references cited against claim 86 
by the Examiner (i.e., the RC4193 and TL496C references) do not 
disclose at least features (2) and (3) above. Accordingly, 
applicant respectfully submits that claim 86 is patentable over 
the UC3842, RC4193 and TL496C references. 
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Third, the power-up sequencing problems taught by the 
TL4 96C reference do not provide any motivation or suggestion to 
add the shutdown circuit recited in the present claim to the 
UC3842 device. The Examiner states that it would have been 
obvious to add a shutdown circuit to the UC3 842 device "since 
the inventor of the UC3 842 would have been drawn to the 
beneficial feature of eliminating power-up sequencing problems 
taught by the references." 04.16.04 Office Action, pages 4-5. 
The Examiner appears to derive this statement from the 
following statements made in the TL496C reference: 

The design of the TL4 96 allows minimal 
supply current drain during stand-by 
operation (125 /xA typical) . With most 
battery sources this allows a constant bias 
to be maintained on the power supply. This 
makes power instantly available to the 
system thus eliminating power-up sequencing 
problems . 

(emphasis added). TL496C reference, page 2-101. 

Applicant respectfully submits that this statement 
from the TL4 96C reference does not suggest that power-up 
sequencing is eliminated by adding a shutdown circuit. Rather, 
this statement suggests that the problem of power-up sequencing 
(potentially experienced as a consequence of entering a 
shutdown state ) is eliminated by allowing constant bias to the 
power supply, thus making power instantly available to the 
system. Accordingly, applicant respectfully submits that the 
UC3842, RC4193 and TL496C references do not provide one of 
ordinary skill in the art any motivation or suggestion to add 
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the shutdown circuit recited in the present claim to the UC3842 
device . 

Claims 87 and 88 

Because claims 87 and 88 depend on independent claim 
86, claims 87 and 88 are patentable at least for the same 
reasons provided above. 

Claim 87 further is patentable over the references 
cited by the Examiner because none of the UC3842, RC4193 and 
TL496C references, either alone or in combination, describe a 
shutdown circuit responsive to a signal externally applied to 
the compensation terminal. 

Claim 89 

The Examiner has rejected claim 89 over the UC3842 
reference in view of the RC4193 and TL496C references. 
Applicant respectfully traverses this rejection for many of the 
same reasons discussed above with respect to claims 82 and 86 
of the present reissue application. For example, the UC3842 
reference does not describe an integrated circuit for 
implementing a current -mode switching voltage regulator circuit 
comprising the following features that are required by claim 
89: 

(1) an integral power switching transistor 
structure ; 
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(2) an integral resistive element coupled in 
series with the current path in the 
switching transistor structure; and 

(3) an amplifier coupled to the resistive 
element for generating a current sense 
signal indicative of the current 
conducted by the switching transistor 
that is provided to a circuit for 
comparing that signal to an error signal 
to provide variable duty cycle control . 

Additionally, the cited references do not teach or 
suggest how the UC3 842 device could be modified to require 
connection to no more than five different nodes among the 
external components to implement a current -mode switching 
regulator circuit. See applicant's discussion above with 
respect to claim 82.^ The UC3842 reference does not describe or 
suggest that the UC3 842 device can be connected to only five 
different nodes among external components to implement a 
current-mode switching regulator circuit. The application 
circuit illustrated on page 81 of the UC3842 reference shows 
connection of eight terminals to eight different nodes. 

The RC4193 and TL4 96C references do not provide any 
further guidance, particularly since neither the RC4193 
reference nor the TL4 96C reference describe current -mode 

^ Applicant notes that, in the 04.16.04 Office Action, the 
Examiner does not provide any reason as to why claim 89 is 
unpatentable over the RC4193 and TL496C references. 
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switching regulator circuits as required by claim 89. As 
discussed above, the UC3842 device has numerous terminals for 
accessing and completing circuits required for current -mode 
control and does not show or suggest that it can be connected 
to only five different nodes among external components to 
implement a current-mode switching regulator circuit. The 
RC4193 and TL496C references do not teach that a current-mode 
voltage regulator circuit can be designed otherwise. 

Claims 90-92 

Because claims 90-92 depend on independent claim 89, 
claims 90-92 are patentable at least for the same reasons 
provided above . 

Claims 90 and 91 further are patentable for the same 
reasons discussed above with respect to claims 86 and 87. 

Conclusion 

In light of the discussion provided herein, applicant 
respectfully submits that claims 1-82 and 84-92 are in 
condition for allowance, and respectfully requests the same. 
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Respectfully submitted, 
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LT-5 REISSUE 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICATION FOR REISSUE 
OF U.S. PATENT 4,823,070 

Date of Issue 

Inventor 

Title 

Assignee 

Reissue Serial No. 
Reissue Filing Date 
Examiner 
Group Art Unit 



April 18, 1989 
Carl T. Nelson 

SWITCHING VOLTAGE REGULATOR CIRCUIT 

Linear Technology Corporation 

07/683,549 

April 10, 1991 

Kristine L. Pecknan 

2102 



March 9, 1995 



Hon. Commissioner of Patents 

and Trademeurks 
Washington, D.C. 20231 



PETITION FOR EXTENSION OF TIME AND 
RESPONSE TO EXAMINER' S ACTION 



Sir: 



Petition Under 37 C.F.R. § 1.136(a) 
For Extension of Tim^ 

Pursuant to 37 C.F.R. § 1.136(a), applicant hereby 
petitions for a three-month extension of the shortened 
statutory period set for response to the Examiner's Action 
dated September 9, 1994. A check in the amount of eight- 
hundred seventy dollars ($870.00), in payment of the fee set 
forth in 37 C.F.R. S 1.17(c), is enclosed herewith. 

Response to Examiner's Action 

In response to the Examiner's Action dated 
September 9, 1994, applicant hereby amends the above- identified 
reissue patent application as follows: 



09/21/2004 HflBDELRl 000000&3 08794374 

01 FC:1252 420.00 OP 



In the Specif Icatien 

Column 5, line Ip, after ••932/014" insert —(now V.S. 
Patent No. 4,755,741) — . 

In the Claims 

Please cancel claim 83 without prejudice. 

Please sunend claims 82, 86*87 and 89-91 as follows: 

82. (Amended) An integrated circuit for imp lementing a 
current-mode switching voltage regulator circu it bv connecting 
the integrated circuit to external components, the integrated 

?jlrg^i,t copapripinq; 

input and ground terminals for connecting the integrated 
circuit to a source of input voltage an d current / an output 
^erwin^l for connecting the integrated ci r cuit to an external 
: inductive or transformer load, a feedback terminal for 
i receiving an external feedback signa l proportional to the 
' regulated output voltage of the switching regulator, and a 
cpigpensation terminal for connection to an ext e rnal fregruency 
compensation network; 

a power switching transistor having it^ 
<?Qllect:Qr-emit;t^r girPUit coupled to conduct a curren t between 
th^ output terminal and the ground terminal , 

m^ans coupled to the switching transistor for 
V^yvinq thg on and off duty cvcle of the switching transistor 
in response to a control signal* 

means including a resistive element coupled in 
Ber i ng With the collector-emitter circuit o f the swltehino 
ty^nsjgtor. and an amplifier coupled to the resi s tive element 
fQr generating a current sense signal indicative of the current 
conducted bv the switching transistor; 



2 



J 



means for generating an error aional ^ ndleativB 
ftg ft difggrence between the feedback slonal and a refArenr« 
signal t 

means for eoualinri l^he error si gnal to the 
coBiDensation tenn<ti»i • «nH 

weans for comparing the current sense s ignal to 
tha ggrgg signal and for generating the control sie m al to turn 
gff the SWitghlng transistor when the currant sensft B<an»l 
PgffiPareS in a predetermined inanner to the error signal to vary 
thg flytY ffYffla of the switching transistor to nroduca th» 
regulated output vol tana. 



I 86. (Amended) An integrated circu it for Implementing a 

I cutTfflt-|P9<^a switching voltage regulator circuit h y connecting 
: thg i ntegrated circuit to external coimonents. the integrated 
I circuit comprisincfi 

at least an inPWt terminal and a ground t erminal 
for connecting the integrated circuit to a source of input 
i voltaqa and cgrrent. an output termina l for connecting the 
: Anteqrate^a circuit to an external inducti v e or tranaf^rm^^ 
I Aoa4, a ffeedbqcK terminal for receiving a n external feadhar ^^ ; 
' [ Signal proportional to the regulated ou tput voltage of the 

switching reg^nator , ana a compensation terminal for onnr^ o^ rt -l ffn 
to an external freouencv co mpensation networfc; 

a power switching transistor s tructure coupled 

to cpndwct ctirrnnt between the output terminal and th^ m.o„nH 

; terminal ; 

i 

a ^iVer circuit COUnled to provide a base driva 

: cvmrent to the switching tranai^f.ffrr 

ft CirCWit coupled to the driver circuit for 

Vftrv i nq the on and off dutv evcie of th« switching tr»^ff^ft^ ^ |. 

An response to a control «i<T?fl1f 
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a circuit ineludlno a realafeive element eouplad 
' in series with the current path in the awltehina transistor 
betveen the output terminal and the around terminal and an 
amplifier coupled to the resistive element for generating a 
current sense signal indicative of the current conducted bv the 

switching transistor; 

i ■ ■ 

a circuit for generating an error signal 

: indicative of a difference between the fe edback signal and a 

reference sicmal. and for coupling the error signal to the 

compensation terminal and to the drive r circuit; 

a reference circuit coupled t o provide the 

refey^noe signal to the circuit for generating an error signal; 

i a circuit for comparing the current se nse signal 

to the error signal and for generating the control signal to 

'■. t^m oft th? switching transistor when the current sense signal 

I compares in a predetermined wav to the error signal to varv the 

duty cycle of the switching transistor to aroduee t h e regulated 

voltage, the comparing circuit further being respo nsive to 

c?nt:ygl gtqnalS extemallv applied to the compensation terminal 

■ for performing at least one of fa^ limiting peak current 

gOnflttCtea bv the switching transistor, and (h\ variAhlv 

' liwiHing current conducted bv the switching transistor as a 

function of t^me; an<^ 

1 a circuit for placing the Integ rated etreuit 

into a shutdown state where the current drawn bv t he integrated 
Pigeuit is reduced, including bv deactivating the r eference 
circuit; wherein; 

the driver circuit is respons ive at least In 
part to the error signal for causi n g the base drive current 
prov i ded to the switching transistor to varv so a s to increase 
tU^ efficiency of operation of the swttehlng transisi-nr. 
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87. (Amended) The integrated circuit of claim 86. 
vherein the circuit for placing the integrated circuit into a 
ghwtdown state is responsive to a signal externally applied to 
the compensation terminal. 



89. (Amended) An integrated circuit for imp lementing a 
I current-mode switching regul ator circuit bv connecting the 
integrated circuit to external components, the integrated 
circuit comprising; 

at least an input terminal and a ground terminal for 
connecting the integrated circuit to a source of input voltage 
and current, an output terminal for connecting the integrated 
circuit to an external inductive or transformer load, a 
feedback terminal for receiving an external feedback signal 
proportional to the regulated output voltage of the switching 
requlatot. and a compensation terminal for connection to an 
.external freguencv compensation network: 

i 

a power switching transistor structure coupled to 
C9n<^yct current between the output terminal and the around 

termin^JL; 

j a Pircuit coupled to the switching transistor 

I Structure for varying the on and off duty cvcle of the 
switching transistor in resnonse to a control signal: 
- a circuit > including a resistive ele ment coupled in 

series with a current path in the swit ching transistor 
structttre between the output terminal and the around terminal 
and an amplifier coupled to the resistilye element, for 
generating a current sense signal ind icative of the current 
conducted bv the switching transistor? 

a circttit for generating an error si gnal indicative 
of a difference between the feedback si gnal and a reference 
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• # 

I 

^jcmm, ana for cgupllna the error stanai t» »h> eomt.en«,<-4»Ti 

terminal; and 

ft girCMit for conparina the etirT-»»t sensA «<,Tn fl T t ft 
the grrpr Pi,qnal and for generating thB >.n«i; rol sionai 1-0 ^ .^ TT , 
9tt the PVitChlng transistor when fch«. nu T -rent a..na» f ignfil 

comp^rep in a preflfttgrmineg wav to the erm,- si g nal to v;.^ i-ho 

gutV cycle of the switch! nci t-i-anslstoi- 1- n pi-odue« »he r&au^^tf>a 
yoltaqe. ^9m^r\m Circuit further bein« r -espQns4v« l-y 

contrPl signa l s externally applied to th*. >.»,yp ensai:iQn ♦-.^i^I ti'iI 
t<ft ffl) limiting peak current eondiir!^;^^ bv the ''"<*;ff h1m 
trnnBiStOr and fb^ variably Umitino eondunto^ ^ ^i ,^ 

SVitChing transistor as a tunnj-ir^n of »<»o 

wherein the integrated elreuit t-.aniiinal« r-o^Tlllrf 

gpnnect i gn to ng mor<' than five different n»d«« ^i, . 

external WffiPPnentfl to inplement a euii-««t-i , ode Btoitr^hiy, ^ 
regulator elreuit. 

90. (Amended) The integrated clreiHt of eiai» fto , 
further compy^p i pq q circuit for reducing the c urrent dr«»^ 
the integrated circuit to nlano th^ intem-ato^ circuit into ^ 
shutdown stato, 

9X. (Amended) The integrated circuit » f claim on. 

yh^yein the c i rcw i t for reducing the current dr«»n Ky th - 
integrated circti i t 1p responsive to a sim,«i f y temaiiv »pp Ti»fl 

to the comnenaatinn terminal , 

Bmsss 

fiWmwrv of Examiner 's Action 

Claims 1-92 were pending in this reissue application. 

The Examiner has objected to the specification under 
35 O.s.c. s 112, first paragraph, for failing to provide 
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support for the invention as now claimed. Claim 83 has been 
rejected under 35 U.S.C. s 112, first paragraph, for this 
reason. 

Claims 86-88 and 90-92 have been rejected under 35 
U.S.C. s 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject 
matter of the invention because two claim limitations refer to 
the samte disclosed element. 

Claims 86-92 also have been rejected under 35 U.S.C. 
S 251 as being broadened in a reissue application beyond the 
two year requirement. 

The Examiner has also rejected claim 89 under 35 
U.S.C. S 102(a) as being anticipated by the UC3842 integrated 
circuit pulse width modulator described in an article entitled 
"UC3842 Provides Low-Cost Current-Mode Control" t^iereinafter 
"the UC3B42 reference"). 

The Examiner further has rejected claims 86-88 
and 90-92 under 35 U.S.C. S 103 as being obvious over the 
UC3842 reference, and further in view of a Texas Instruments 
reference relating to the Types RC4193 micropower switching 
regulators (hereinafter "TI regulators") and another Texas 
Instruments reference concerning the Type TL496C 9-Volt Power- 
Supply Controller (hereinafter "TI controller"). 

Claims 82-85 additionally have been rejected under 35 
U.S.C. S 103 as being obvious over the UC3842 reference in view 
of the Lambda LSH6335P 3-Amp dc-to-dc microconverter 
(hereinafter "the LSH6335 reference," the Lambda LSH6355P 5- 
Amp dc-to-dc microconverter (hereinafter "the LSH6355 
reference," Moreau U.S. Patent No. 4,532,522 (hereinafter 
"Moreau"), and Mashino U.S. Patent No. 4,680,530" (hereinafter 
"Mashino") . 

The Examiner has allowed claims 1-81. 
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SuMnarv of Applicant's ResponaA 

The specification has been amended to identify U.S. 
patent application Serial No. 932,014, referred to at column 5, 
lines 10-13 of the '070 patent, as U.S. Patent No. 4,755,741. 
No new matter has been added. 

Claims 82, 86-87 and 89-91 have been amended to more 
particularly point out and distinctly claim the invention. No 
new matter is added by any of the amendments. Additionally, 
claim 83 has been cancelled without prejudice, thus all 
rejections against that claim are now moot.* A supplemental 
reissue declaration is being submitted herewith. 

Applicant's Response To 
The section 112 R^i^r-^i^i^ff 

The Examiner has rejected claims 86-88 and 90-92 
under 35 U.S. c. S 112, second paragraph, for failing to 
particularly point out and distinctly claim the invention. The 
Examiner stated that the compensation terminal and the shutdown 
terminal are both claimed, but that the specification and 
drawings disclose them to be the same terminal and that two 
claim limitations cannot refer to the same element. This 
rejection is respectfully traversed. 

There is no automatic rule against a claim having 
separately recited elements supported by a common structure. 
Instead, the governing considerations are whether the structure 
is adequately described by the specification and whether the 
claim is definite. See, e.g., in re Kellyr 305 F.2d 909, 916 
(CCPA 1962) (holding that the simple fact that one or more 

* The Examiner has rejected claim 83 as not supported 
by the specification, and objected to the specification on 
this ground. Applicant disagrees with the Examiner's 
rejection, but nevertheless has cancelled claim 83 without 
prejudice in order to streamline and expedite to conclusion 
the prosecution of this reissue application. Because claim 
83 has been cancelled, it is not further discussed in this 
Response . 
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disclosed structural elements performs more than one function 
common to elements separately recited in the claims does not 
prevent the claims from being sufficiently supported by the 
disclosure). Also see In Knowl»,»n^ 431 F.2d 1357, 1368 
(CCPA 1973) (where the Court rejected a contention that a 
single means-plus-function claim element can only be read on a 
single, complete mechanical element of the disclosed 
invention) . Here, the claimed circuitry is both fully 
described and definite in view of the specification of the U.S. 
Patent No. 4,823,070 (hereinafter "the '070 patent") as 
originally filed. 

The '070 patent specification describes an embodiment 

of applicant's invention in the exen^Hary system 100 

illustrated in FIG. 1. An exemplary embodiment of the specific 

circuitry in question, namely the shutdown circuitry, is shown 

in greater detail in FIG. 4 (and described from column 11, 

line 62 thru column 13, line 13). As described in the 

specification, shutdown circuit 122 reduces the current flowing 

in the integrated circuit when the voltage level at terminal Vc 

is pulled below 0.15V. Although PIG. 1 shows that the shutdown 

terminal coincides with terminal Vc to provide a multi-function 

terminal (one other function of which is to provide for 

frequency compensation) , nothing in the • 070 patent 

specification states that this has to be the case. For 

instance, the patent states (at column 4, line 53-55) that: 

"a shutdown circuit aax be connected to terminal Vc 

S^^w^H? ^«9ulator 100 into an inactive sleep mode 
in which the current drawn by regulator lio is 
reduced to a very low value." (Emphasis added.) 

Moreover, while it is true that some issued claims of 

the -070 patent recite a five-terminal integrated circuit 

having shutdown as one of the functions on those five terminals 

(see, for example, claim 76) , it is also true that this is not 

recited in every claim. For example, claim 77 recites an 

9 



Integrated circuit having at most five terminals, but does not 
require that shutdown be a function of any of those terminals. 
Similarly, issued claim 16 recites an integrated circuit that 
is not limited to having at most five terminals, and recites 
second function terminal for performing at least two of four 
different fiinctions — (1) frequency compensation, (2) peak 
current limiting, (3) variable current limiting, and (4) 
circuit shutdown. Clearly, claim 16 thus allows for a circuit 
to have five terminals or six terminals — with a shutdown 
function being provided in combination with another function on 
a terminal of a five terminal or a six terminal embodiment, or 
alone or in combination with another function on a terminal of 
a six terminal embodiment. 

Claims 86-88 and 90-92, as originally presented, thus 
were drafted in a form that follows the form and' siibstance of 
the *070 patent's specification and other claims. Claims 86 
and 90, in particular, were written such that the claimed 
. shutdown terminal may or may not be the same as one of the 
other recited terminals of the claim — in accordance with 
other claims of the •070 patent that provide for this 
possibility. This is made crystal clear by narrower claims 87 
and 91, which specifically added that the shutdown terminal is 
the frequency compensation terminal. 

Nevertheless, to avoid further dispute about the form 
of claims 86-88 and 90-92, applicant has amended claims 86-87 
and 90-91 to delete references to a shutdown terminal. As 
amended, claims 86 and 90 still recite that the integrated 
circuit includes shutdown circuitry, but, in accordance with 
the disclosure of the '070 patent, do not specify that it must 
be coimected to any particular terminal.* Amended dependent 

* Applicant has made additional amendments to claim 86 to 
more particularly define other circuitry in the claimed 

(continued...) 
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claims 87 and 91 recite that the shutdown circuitry is 
responsive to a signal externally applied to the compensation 
terminal (and, thus, aure of comparable scope respectively to 
claims 87 and 91 as originally presented) . 

For at least the above reasons, the objection to the 
specification and the rejection of claims 86-88 under 35 U.S.C. 
S 112 should be withdrawn* 

Applicant's Response to 
The Section 251 Reieetl^Tl 

Claims 86-92 were rejected under 35 U.S.C, s 251 as 
being broadened in a reissue application more than two years 
after the "070 patent issued. The Examiner has asserted that 
because the supplemental declaration recites that the errors 
causing claims 86-88 to be added were not discovered until 
February or March 1994 (i.e. , approximately five years after 
issuance) , that those claims may not broaden the scope of the 
issued patent in this reissue application. This rejection is 
respectfully traversed. 

The Examiner's rejection based on Section 251 is 

directly contrary to the guidelines set forth in the Manual of 

Patent Examining Procedure (hereinafter "MPEP"). Thus, MPEP 

S 1412.03 (Rev. 14, Nov. 1992) states: 

In a reissue application, filed within two years of 
the original patent grant, broadened claims may be 
presented even though such claims were not submitted 
until more than two years after the patent grant and 
were broader in scope than both the original patent 



*(. ..continued) 

^K^^^K^®'*w4^''"^^- amendments include clarification 

that the shutdown of the integrated circuit includes 
deactivation of a reference circuit that generates the 
reference signal described in connection with the error 
signal circuit. The amendments to claim 86 also include 
recitation of a driver circuit coupled to provid4 a base 
drive current to the switching transistor (the driver 
^t^'^'l 4® discussed further below in the remarks concerning 
the Examiner's rejection of claim 86 over prior art), and a 
n^^tt""^^ amplifier. None of these amendments ikds anj 
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claims and broadening reissue claims originally 
submitted. 

Moreover, the Examiner ^s Section 251 rejection is 
contrary to well-settled law. See e.g., In re Doll . 419 F, 2d 
925, 928 (CCPA 1970). In that case, the Court of Customs and 
Patent Appeals held that claims presented in a reissue 
application filed within two years of the original patent grant 
were net barred by 35 U.S.C. S 251, even though the claims were 
submitted more than two years after the original grant date and 
were broader in scope than the original patent claims and the 
broadening reissue claims. 

The Examiner has correctly stated that applicant "met 
the two year requirement in filing broadened claims 82-85." 
Because that requirement is met, it is clear that applicant has 
the right to file additional broader claims at iany time before 
the reissue application issues. Thus, applicant may present 
broadening claims 86-88, even though the presentation of those 
claims first occurred more than two years after the '070 patent 
issued. 

For at least the foregoing reasons, applicant 
respectfully requests that the Examiner's rejections based on 
35 U.S.C. S 251 be withdrawn. 

Applicant's Response To 
The Prior Art Reieciiiona 

Claim 82 

The Examiner has rejected claim 82 as obvioiis under 
35 U.S.C. S 103 from the UC3842 reference, in view of the 
LSH6335 and LSH6355 references, Moreau and Mashino, on the 
ground that it would have been obvious to reduce the number of 
terminals required by the UC3842 by deleting the" five-volt 
reference, time constant and current sensing terminals. 
Applicant respectfully traverses this rejection because none of 
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these references, either alone or in combination, suggests to 
make these modifications to the UC3842. Indeed, the prior art 
suggests not to make these changes. 

Claim 82, as amended, recites an "integrated circuit 
for implementing a current mode switching regulator," including 
(among other elements) an integrated power switching 
transistor, an integrated means including a current sense 
resistor, and an amplifier for generating a current sense 
signal indicative of current conducted by the switching 
transistor, and "at mst five terminals" defined by the claim 
for connecting the integrated circuit to external components. 
The UC3842 does not include the claimed integrated switching 
transistor, does not include the claimed integrated current 
sense signal generating means, and ~ as the Examiner has 
recognized (Office Action, p. 6) ~ "does not disclose at most 
five terminals." Indeed, although the UC3842 is an integrated 
circuit current-mode switching voltage regulator controller, 
the circuit requires fiiaht terminals connecting the device to 
external components. 

There is nothing in the UC3842 reference, or in any 
of the other cited references, that suggests to produce the 
integrated circuit current-mode switching regulator of claim 82 
~ including nothing to suggest the deletion of three of the 
UC3842*s eight terminals. In fact, the UC3842 reference itself 
demonstrates the non-obviousness of modifying the UC3842 
circuit in ways necessary to delete these three terminals. The 
Examiner has cited to Mashino for its statement (column 5, line 
58 to column 6, line 2) that reducing the number of terminals 
can simplify production steps and the cost of production and 
thus in support of the proposition that reducing" the number of 
terminals in the circuit of the claimed invention to at most 
five terminals would have been obvious. The UC3842 reference. 
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however, states that the UC3842"s eight terminal design 
resulted from a desire to achieve a design of '*lov cost** (see 
p. 71 of the reference) • This directly contradicts the 
Examiner's assertion of obviousness. Although the designers of 
the UC3842 sought to reduce cost, still eight terminals were 
required for that circuit's implementation. 

Furthermore, modifying the UC3842 to include the 
claimed integrated power switching transistor and the claimed 
integrated current sense signal generating means, and to reduce 
the number terminals to at most five, would require substantial 
changes in the general nature of the UC3842 that are 
inconsistent with its intended purpose. The UC3842 is a 
control IC designed to operate with an external power 
transistor of the user's choice. Internalizing the power 
transistor to handle substantially larger switch 'currents would 
require that the integrated circuit, and its package, be 
upgraded to handle the larger currents. The integrated power 
switching transistor, which is a very large device compared to 
other circuitry, also would require the chip area to be 
increased substantially. These factors all would add to the 
cost of the product • 

At the same time, internalizing the power transistor 
would reduce the range of potential applications of the UC3842 
by eliminating the user's choice of power transistor. For 
example, integration of a bipolar power transistor would, of 
course, preclude applications in which a MOSFET power switching 
transistor is desired. Yet, the design of the UC3842 as a 
control IC purposefully avoids this restriction — indeed, the 
UC3842 reference points out that its output stage is "suitable 
for driving N Channel MOSFETs." Such teaching contradicts the 
supposed obviousness of modifying the UC3842 control IC to 
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convert it into a more costly, less flexible type of circuit by 
integrating the power switching transistor. 

The non-obviousness of the integrated circuit 
current-mode switching regulator invention of claim 82, 
including the non-obviousness of reducing the number of 
terminals of an integrated circuit current-mode switching 
regulator to at most five, is further demonstrated by other 
ciirrent mode circuits known to be in the prior art. The 
UC1846/2846/3846 is another example of a current mode switching 
regulator controller circuit that previously was cited against 
the claims of the patent that is now being examined for reissue 
(see e.g., Unitrode Data Sheet "Unitrode UC1846 Current Mode 
PWM Controller Integrated Circuit," dated December 1983). The 
UC1846/2846/3846 includes an on-chip current sense amplifier 
(unlike the UC3842) . Nevertheless, it still does' not include 
other elements of claim 82 and, particularly, still requires 
the three terminals that the Examiner asserts would have been 
obvious to remove. Indeed, far from reducing the nvimber of 
terminals, the UC1846/2846/3846 includes eight terminals more 
than the UC3842 (for a total of sixteen) . 

Nor do the LSH6335 or LSH6355 circuits support an 
assertion of obviousness. These devices are not current mode 
switchers. They are voltage mode switchers. What's more, as 
the cited references make plain, the LSH6335 and LSH6355 
circuits are not monolithic integrated circuits. They are, 
instead, "micro-hybrid" circuits ~ meaning that they include 
at least two integrated circuits, or an integrated circuit and 
another discrete component, incorporated within a single 
package. Nothing about these hybrid, voltage mode switchers 
suggests to create the invention of an integrated circuit 
current mode switching regulator control circuit having at most 
five terminals for connection to external components, as 
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recited by claim 82. The fact that five package terminals was 
achieved by Lambda for its voltage-mode switching regulator 
only by resorting to the use of a hybrid design, rather than by 
using a single integrated circuit, additionally demonstrates 
the non-obviousness of the invention of claim 82 « 

Finally, Moreau adds nothing to suggest the invention 
of claim 82. Moreau does not even disclose a switching 
regulator circuit. It describes, instead, a low dropout linear 
voltage regulator that uses a series-pass transistor scheme to 
regulate output voltage. Moreau "s regulator, furthermore, is 
arranged in a conventional fashion to have three terminals (in 
the case of FIG. 4) or five terminals (in the case of FIG. 5) . 
Integrated circuit series-pass linear voltage regulators having 
three or more terminals are, of coxirse, well-known in the art. 
Integrated circuit current-mode switching regulator controllers 
having at most five terminals as claimed by claim 82, however, 
have not been known (to the best of applicant's knowledge) . 
Certainly Moreau does not disclose or suggest one. Nor do any 
of the other references that have been cited by the Protester 
or the Examiner. 
Claims 84-85 

Each of claims 84 and 85 depends, directly or 
indirectly, from base independent claim 82. Because claim 82 
is not unpatentably obvious, it necessarily follows that 
neither of claims 84 and 85 is obvious either. 

Claim 86 has been amended to more particularly point 
out and distinctly claim the invention by the addition of a 
"driver circuit coupled to provide a base drive current to the 
switching transistor," the driver circuit being ^responsive at 
least in part to the error signal for causing the base current 
provided to the switching transistor to vary so as to increase 
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the efficiency of operation of the switching transistor." No 

new natter has been added by these amendments. An exemplary 

embodiment of the claimed variable driver circuit is disclosed 

by the '070 patent (e.g., in FIG. 1, item 108) and, more 

particularly, by U.S. Patent No. 4,755,741 (hereinafter "the 

•741 patent"). The '070 patent specifically incorporates by 

reference the variable driver circuit of the '741 patent as an 

example of a driver circuit suitable for use with the circuit 

of the '070 patent. See the '070 patent at column 5, 

lines 8-13, where it is stated: 

"a driver circuit may be used of the type disclosed 
in co-pending patent application Ser. No. 932,014, 
filed Nov. 18, 1986, entitled 'Adaptive Trzmsistor 
Drive circuit, • filed in the name of carl T. Nelson, 
the disclosure of which is incorporated herein by 
reference. " 

It is well-settled that a claim may properly be supported under 
35 U.S.C. § 112 by subject matter disclosed in another issued 
U.S. patent that has been incorporated by reference in this 
fashion. See, e.g, MPEP § 608.01(p)B. (Rev. 15, Aug. 1993). 

The Examiner's obviousness rejection of claim 86, as 
amended, is respectfully traversed because none of the 
references, either alone or in combination, discloses or 
suggests the claimed invention. None of the circuits in any of 
the cited references includes, or suggests to include, within 
an integrated circuit current-mode switching regulator 
controller a driver circuit that provides to the switching 
transistor a base drive that varies in response to the recited 
error signal.* 



* The variable drive circuitry of the *74l patent, that 
has been incorporated by reference into the '070 patent, has 
been a focus of two reexamination proceedings involving the 
'741 patent. See publicly available files of Reexamination 
Control No. 90/003,581 and reexamination Control' No. 
90/003,419. For the Examiner's convenience in examining 
this reissue application, and in accordance with the duty of 
candor, submitted herewith is a Supplemental Information 
Disclosure Statement identifying the references that have 

(continued. • . ) 
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Claims 87 and 88 

Each of claims 87 and 88 depends , directly or 
indirectly, from base independent claim 86. Because claim 86 
is not unpatentably obvious, it necessarily follows that, 
neither of claims 87 and 88 is obvious either. 

Claim 89 

The Examiner asserts that the UC3842 anticipates 
claim 89 under 35 U.S.C. S 102(a). Applicant disagrees because 
there are limitations of claim 89 that are not met by the 
UC3842. For example, claim 89 recites a power switching 
transistor and a current sense resistive element as part of the 
claimed integrated circuit. The UC3842, however, does not 
include either of these elements as claimed. For this reason 
alone, there can be no anticipation. 

Nevertheless, applicant has amended claim 89 to more 
particularly point out and distinctly claim the invention by 
the addition of the limitation: ■'wherein the integrated circuit 
terminals require connection to no more than five different 
nodes among the external components to implement a current- 
mode switching regulator circuit." No new matter has been 
added by this amendment. 

Applicant has added this limitation to point out 
clearly that applicant's invention, as recited in the claim, is 
an integrated circuit controller chip for implementing a 
current-mode switching voltage regulator that, given the 
inclusion of the recited circuitry on the chip connected to 
terminals as described, is capable of being packaged in a 
conventional 5-pin power package (see, e.g., col. 4, lines 4- 
11) . Prior integrated circuit controller chips for 
implementing current-mode switching regulator circuits, because 

* ( . . . continued) 

been made of record in the foregoing Reexamination 
proceedings. 
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of their design, could not be packaged in a 5-pin package. 
More than five different connecting points to external 
components were always required to implement a functional 
current-mode switching regulator circuit. For example, the 
circuit of the UC3842 requires at least six terminals connected 
to different nodes among the external components to implement a 
current-mode switching regulator circuit. 

In contrast, the terminals of applicant's claimed 
integrated circuit require connection to no more than five 
different nodes among the external components to implement a 
current-mode switching regulator circuit. Of course, 
applicant's invention as defined by claim 89 also may be 
implemented using integrated circuits having more than five 
terminals within product packages having more than five pins. 
For example, functions such as external frequency' 
synchronization may be added to the integrated circuit of claim 
89 and connected to external components through an additional 
terminal and pin without departing from the invention of claim 
89. The integrated circuit also may be provided with secondeury 
ground terminals that are brought out to additional pins. Or, 
the integrated circuit additionally or alternatively may have a 
chip enable circuit connected via an additional terminal to yet 
another pin. Claim 89 still could cover such an integrated 
circuit despite the added terminals and pins, if a current- 
mode switching regulator circuit still could be implemented by 
connecting the integrated circuit terminals to no more than 
five different nodes among the external components. 

As an example of the way in which applicant's claimed 
invention may be implemented using an integrated circuit within 
a package having more than five pins, the Examiner is referred 
to the attached datasheet for the Micrel MIC2172/3172 switching 
regulators. These integrated circuit products are packaged in 
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8-pin packages (see p. 2 of the datasheet). The pin functions 
include three grounds and a frequency synchronization or enable 
pin. Despite the presence of eight pins, however , the 
integrated circuits of the MIC2172/3172 products are capable of 
being packaged in a 5-pin package for connection to no more 
than five external nodes to implement a current-mode switching 
regulator. This is demonstrated in various circuit 
applications illustrated in the datasheet, wherein current- 
mode switching regulator circuits are implemented by connecting 
the integrated circuit terainals to no more than five different 
nodes among the external components of the current-mode 
switching regulator circuit. See, for example, FIG. 1 showing 
an MIC2172 in a boost converter circuit with the STOC pin left 
unconnected and the ground pins Pi, P2 and S all connected to a 
common external node. This circuit application thus 
illustrates one way in which the integrated circuit terminals 
of the MIC2172 require connection to no more than five 
different external nodes. Similarly, FIG. 13 shows the use of 
an HIC3172 in a buck converter circuit in which the enable pin 
is tied to the supply pin (Vj^) and the three grounds (Pl, P2 
and S) are tied together. This shows how the MIC3172 
integrated circuit terminals require connection to no more than 
five different external nodes for implementation of a current- 
mode switching regulator circuit. 

Thus, as illustrated by the HIC2X72/3172 datasheet, 
an integrated circuit may have more than five terminals or be 
connected to more than five package pins, and yet still require 
connection to no more than five different nodes among the 
external components to implement a current-mode switching 
regulator circuit. This is because some of the terminals 
through the package pins can remain unconnected, or can be 
connected to one of the five external nodes. Such an 
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integrated circuit plainly is capsJdle of being packaged in a 5- 
pin power package as described in the *070 patent and is within 
the scope of the amended reissue claim 89. 

The non-obviousness of achieving applicant's claimed 
invention by modification of a known prior current-mode 
switching regulator controller (e.g., the UC3842) is supported 
by the seune facts and reasons discussed above in the remarks 
concerning the Examiner's rejection of claim 82. Accordingly, 
the rejection of claim 89 under 35 U.S.C. S 102 should be 
withdrawn, and claim 89 should not be rejected under 35 U.S.C. 
S 103. 

Claims 90-92 

Each of claims 90-92 depends, directly or indirectly, 
from base independent claim 89. Because claim 89 is not 
unpatentably anticipated or obvious, it necessarily follows 
that claims 90-92 also are not obvious. 



ConcJtyqj,9n 

For at least the foregoing reasons, applicant 
respectfully submits that this reissue application, as amended, 
is now in condition for allowance. Reconsideration and prompt 
allowance of this reissue application, including claims 1-82 
and 84-92, are respectfully requested. 

Respectfully suMitted, 

2^ 
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